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(54) APPARATUS AND METHOD FOR COATING BONDING PASTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
and a method for coating a bonding paste superior in 
operability and satisfactory in coating quality. 
SOLUTION: In the method for coating bonding paste, a 
prescribed amount of the paste is coated at the chip- 
mounting position of a substrate. The specified amount 
for the chip bonding is obtained at a coating calculating 
unit 56. The calculated amount is converted to a virtual 
coating distance defined as the longest distance 
movable of a coating nozzle until the amount has been 
ejected. The coating pattern is set on the basis of the 
virtual coating distance, and the bonding paste is coated 
with the coating nozzle travelled in accordance with the 
coating pattern. Thus, the coating pattern can be 
adequately determined, in response to the objective chip with proper operability. 
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LT L i 0 t -ceo Pfllc^iSDj 16 4'ft;*cSg(tt^ j5S.mil ?6 
set, K^^n/cffili^N-^'-XCSoa^TmrlSSI*^^ 

^(cftA Lra« LTJR*^ C t *#SJ:i:-r^»*Jl3 
icjf m U i: § O ^ y t »«<0 P5 O Kg ra-tft J: •) 



(2) #S 2001-144114 

2 

JO n^izitxLxmnix^i^^zti^mt-r^mntm 
iffi^Jii 3] m%mm^<f->tk^xm^ii^'x. m 

y $rSS-t^c t ^!|fati-*Bil*JS8K«<7)*'>T''f 
Lfc t # y ««<r)PBl<0».Pfl-+« J: ») * 

>^^--<-7> bco!^iij^ai5J:D-'^:flj:^j£icps3-f-& tot:- 

■thtztb<r>^:y7'-< yy^-7.v (jiLT, r'^-;^. 
hj tB&f4-.-r-l>o ) 3i*^5(ij$tLi,o z<r>^-7.Y<r)^M 

i>o z<r)^:ifi:fjii:<r>—otLx^ X)iim.^j.') 
TI*IT-^S&?-«i-^r34*'b^-X h ^Btmi-* - t ic J: ») ^ 

X;l.^#f!j^-ti:^^<7)iig^N'^' - >^ t'O^ 

*ffi&5i5<7)'^-x h^*^a-e(4, ±a<o i T ^flm^* 

fi^Hi-^j^m^S.'Sii^^Z t**X^ h^- :^ h^*^iS 

>r^-7,\- <r>m^^m. 14 , mm.<r> ^ y -t"}! tSffig n ±J 

hit^y ^)^'S:^^^'>ti>Z i:\zx *)m^^^M:<r)^y 
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Se«Oi^'>'T'>f ^^^-X h<7)^*^eT-*)oT. ISM 

*b^^*yX;^^SiJi$^'^-2)^ t J: «9R^^<7)^^*1:^0 

-r^^*/X;u^?^irBS^1t*<7).-K>T'V >^-^-x h?: 
^^1- ;5) t O FbI ^ift pltg y X ;k7) ffl::'^f^i!jSg 

Jt ^O' V ^ r »1J / ^• - > ^ K^-t- ^ ffili ^ ^• ^ - > K« 

/X;w^^^Sij;^-ti-^75^<b'-K>f'V h <7)jSli^ 
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*:>U£^S5r^*>'X;K7>f^liFBJ5|-e*)^o iS*3ll 2 IB 

y X;U;6^^mrfE^^s04^'>'f'W ^^J^'^-x M-^^i-;^ 
4 TO H y X ^iljSeSI ^: ©Sto ® 

m^.Lxistm-t^bo mii^^^^<7)—mM<oifm<oy^ 

5. me. 117. 08. 119. mo. m i tiraisn 
/N-^->osiwii. mi 2i±m^'-:^hw^<D^m^^^ 
30 ->wtiiiisim<Dyt2-m. mi 3. m 4 (ira^-x v 

y-ifom^mx^^o t-rmi ^m^xx^^^^y-rH 
yymm.<^m^'^um'f^o mn^^^^x^yy^wj^^^ 

1 tlli't? Jl>'^v- h 2;6^^[l7f:L^v^lSitf--r;l^ti<t:o 
X^W^fiX^^^ho '^zjL/Nv- h 2U(i^ScO#S^^ 

^xh^^yy'3mkm^^x\^^ho "^y-fm^UKD 

@£IS:^^xTi5»9 . ^'^T-V y^^^ y K4 (iH^L'Srv^^ 

^SIi9(i^i&x-r;i- 1 GULSoy^y y h 1 5 
LTy^^yX;H 8 ^^€LT«ffi$^xTv^>S>o ^*y 
X;H8ii. ^ii<7) y ix- h 2 l±ti@^g£g?ti7t:^ 

Y\±&^WLX^^r^ 1 6 1 pnt14<^«ffl5 

uxh^'^^-y'i 7 izx^xm^^fixis^^ jEu-^ 

7^^-r2 0 S^^^tT^^i:aiS^J^flI^^•^^n 9 tSM^^x 
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60^- X h 7 i:^-^ 3 1 i: JioTafllEft&^ii^ tTx 
h > 3 2 izl^XWi:ai^'\^^i>(DX*^o^o -^-X h 7 <7) 
>v 2 6;6^e><7)qRA. t: X h > 3 2 tl i: -2)111^1^, 

mmmmm 2 s (u: o r ibss $ n ^ 1 0/ r 2 

3 Oili:oTMtfll$:ii'2)o v'J > V 2 6rtfi/<;i-"7'3 4 

$r^r^trj^r?®3 3 ^^hm^^it^^rizx^xm&i 

ivxisi-), T-V x^>-»M 6 S:i?S»-r^C tUJ: i). ^ 
-X h 7^-^:x-y'\ 7 l'^^LT^-/ft^ y 1 10 

1|iP<t ^mai^:f^TU - K7l^-A6 0^:*i7^»JT6 a 

^©S^i^L. $«bU-E-O±ULM<0r^^'y h 1 3«r^h 

v^^o YS6-r-r;u 1 1 . Xf^x-r;!^ 12. Z^x- 
*7';l^ 1 4 -en-rnYtt-^-^ 11a. Xtt^-^' 1 
2 a. Ztt^-^ 1 4 a ^tSx.rv>^o X«^-i^ 1 2 20 
a. YM^-^ 1 1 aioi:J>*Ztt'=e-^' 1 4 a ^WMiT 

imii\^^^i^±.T-}5^[z^m^:bo \^fzi)^^x. 

x-:r;u i (iitm^J X)v i s * v - K-7W-A6H*t 

•7 U-uf. 6_L®<7)^ -7 ySOjgl^fiMfi^ ^-Xh7 7^^^ 
T6 a tti:^X\^^ho ^*/X;H 
8 ir^^J^U T6 al^UfSfi^i-^. / X;H 8 
^-X h 7 ^tt:a:i^-ti:4^;6^ib^*y 1 8 ^f^lJ^-^ 

±.i^^>T>( y y\lLm.^\zmhi\. iHW^isb^ixho ^ 
LT^^j:-'; T 6 aI*IU^^;g^n/::^-X b 7±H. 

l75-Jbtry^r'y7'$tt/if^'7y33&^'-^'>T'^>^$tL 

-2)0 ^k{zm2im^.Lxy'i^:>r-'^ >vmm<omm^^ 

(OmfHirlSLm-tho llI2tzioV^T. T-V X-^V^ffEUgT) 

4 0(i> kTx h>3 2i:mmi'h'e-^ 3 1. Ill O/n' 
;^r2 7 isXrfm2(D^<)l''r3 0 Sr-^n-rtL^aSil^'ii- 40 
^afStft««2 8, 2 9 ^IESilLT. T-VX^>-»j-16 
(cJ:^vn:-x h 7 0lidi^Wlflli"'5)o ld:ai$lJI^>'<;t'nE 

ticj: j^^^yx^n sizm^^fi^m^m^Tim^^L. 
m^y s(Dmmi'iy^o zm^-^mW}U4 2. 

•r-r;H OOZtt't-:?^ 1 4 a. Ytt^-5^11a. 
Xtt^-^ 1 2 a ?:^n-r:lx|l£Sili-;5)o '-K^-rV > 
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tg-t^o Mf«sr)4 7(i. isssr>4 e (netg^ii/j^-n^* 

8ii> ^-'-K- K-^-^'^Xirt'cOA^I^a-e^OSlJifll:^ 

-r^ K<7)X:':?^T'-i5^A:t;«r?f *S^a54 9(i-r>r X 

113^#PBLT. ^•^rK>-r Y >^*^MO^-X h^:^fT 

T'H s n ^mt m2iz ^i-settSB 4 e (itfits s n ^ t^-* 
-h. T^tim^muso. mmiukmusi. m-^tnibus 
s. j^m^^^-y^mus 9. miiiMaSrEe o(i. 112 

i::7p1-$ljfflia'34 7UJ:^5^a^/T:LTv^^o trumM 

4 6 ^i»^i-^#gtuov>TiJi5g-r^o •^';^y-*t->rxfG 

1tgr>5 3(i:^^*yX;n 8oy X;i^??SjjilJS^^:ftjy X 

mmM\zi^m^ix:h^m^<9->^tzmrtho 

-X h^maiLTL^ 0 t-Cc7)Pfl{cr^*y X;b7&^^^S!)pr 

8ii. i^ibhixfz\Rm^mW,mzm^^^^XMm^^mm^^ 

ixfz^m^^^ -y\z^-:S\,^X^'^J X)V^^W}^'th^ 

>i5J:t>*^-x hPtaJffiSO-f*-5^tcSo'v>TXtt^- 
^mmUAA. YM-=e-:^JEttSP4 3. Zft-t-iJ^IBIJ 

SP4 2. Ptai©Jifli/<;w7*iEiia5 4 1. x^>^ffEi!) 
354 0 ^lEtiL-C^^y X;i/ 1 8 ^^ii^-iir^^y X;l^ 
1 8;&*<b-^-X h 7S:id:ai§-^i'-i>C tUJ: Ofilil^^Sr 

ffl54 8 7^-'bA:^J^tL;z>s^^A^}fi'i-^5^L3aL. ^as-^o 

$lJffll3-7> K^:ttJ:^?i-^^ i: tu, |eit.SB4 e-^Ox- 
^S^^i^S-fi^^e S^5SiagP5 1 (i. S5*ISB4 6tifB 
ti^n/c-r~:5^?:5!i31tT^ao^|*)l)ra^^3^SB4 9 

ov^r|Ji?gi->5>o 1214 (a) (iM*i';T6 a[*)U^- 
X h ISM ^ ^ ffl V, ^ * ffilj / 5^ - ><0^i» 

^->(i. 1114 (b) U:^-rJ:^^1igiJ<^ffili^moffl 
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1f^i--&#jfe*^lciSS$n;t*P 0-P 1 6(i, im 
TV>^o ISMSSl-ov^TifeW-t^o 114 (b) <r> 

(n) (± 2 :*:0^*«|«r 

5' - > 0;&^*«|<0$?-^Sr>JCft*n $ it -2) 4 

ti, :R/J^*^*M {'^) t^±ii^'m. (-) wrolT-^^ft 

*i'jr 6 artr-Offififi. ^r^y T'-fJ-'f XLX, L 

«|0*m*5>^'9^*J^ 'J T 6 a O^rl-JK:^* T-<7)jiEfitA 

(icl) U^-ri;TU, 114 (a) O+^/N-^--^^^ 
^•r-SBX, BYI±, LX. LY, AX, P.Y■i}^^■k.h 

> 5r?*^i-^ * +*M'^*^.<7)MS.^.rBl<7)?gStC X 1 , C 
X2, CYl, CY2tra^lC, LX, LY. AX, A 
Y;&*4-x'b^^'l)^tUJ: ^SCa 2, «3«rfflv>r* 

ilii* P 0 - P 1 6 <0f4Maif ^> , LX, LY, AX, 

fflv^TtffftlJ: "bit-So 

BX = a 1 • (LX-2 • AX) 
BY«-a1- CLY — 2-AY) 
CX1=a2- (LX — 2-AX) 
CX2 = a3' (LX~2-AX) 
CY1=a2' (LY-2-AY> 
CY2 = «3« (LY-2'AY) 
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if^ML<r>i- -J -T'ttWOT'- 9 I I) ^-TLhiXhWi^T^mt^ 

iz^m-rim.mtmm<r>tmizi.ox^tf>hn^nmm 

t>ix*f:^t!i»IStt±, ^*>X;w;&f«(c|^-#t!iit«T*^ 
iJlL 1 oo^*«|±Uov»TJi: 1 EO^ajgLTflrii-t 

m^j^^o ■t^j:t>-ib'^(r>x^izLX'^ii^ix^is.mt&mm 
y X)\^Amwi'^^^j:m±mmim^'b<r>x^i,o tfzi^ 

So ^^u, £-iiisiisifsi (jjiT, ^^axirm'pxim 
^tt^^i-o ) <o^imim.m^^. 04 (b) o 

(^) - (-) cg^i-#4lfli^mui±. S^-£-SffiilSE 
fSLl. L2, L3, L 4mifAL-LXis<0> Zixh<r>m 

ni'SL-w^mmmL 1 , l2, ls, L4t±, (^2) iz 

m-r^nm^izx-ox. itri^oLx, ly, ax, a 

Y, CXI, CX2, CYl, CY 2 im^'X^if>fzi. 
(r)X^Z,o ^iJ, ^<r> (|gc2) (i|Bl— ^^||±^ 2 0^ 

(S:2l 



Li = 4 •iJ(LX-2 • AX)*+ (L Y-2 - AY) 
L2=2 • (BX + BY) 

L3=8 •^CCX2-BX)^+ (C Y 2 — B Y)^ 
L4=8 -iJCCX 1 -BX)*+ (CY1-BY)^ 



::^t<b<7)S*'je:-S}HliFgfi|L 1 , L2, L3, L4I±, 
hixi>o *i^^O|SilJ;i3v»TJ±, 114 (b) iZTjk-rtmm 



^m'S:m.^'^t>-^xfm^ix^ism^^i'->:^'m^^h 

50 li/N'J'-xoi-j ic-a$l'ftLTv»<o Cixibcojjsii/^^ 
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mi>tsm^^f^-> mmit-r ^ o < 4- •)> <o 
^t^i^sli^^:6'~iti3^ $ ixrmm^^ 9-> mmitt ^ u 

9.}SfiIFifSl-StJSv».i:.^}SiSffiiKt 4^ J: ^ 4}Sli/< 
t 4- 1? . ^ t § (- L 4 ^ffill/N- J- 

SttliffiffllLl. L2, L3, L4t±. 

h<r>m.^fmi. -f^ y 7'-4- -f X (^ y^'co^-a) lx, l 

sci t (CI *)*46«bit*o '^{-, :L(r>i.nt.zLX'&m^ 
®/N°5'->i:<7)*^tL.r5lHSUov»Tll5~iai 1 i^mL 

- > tj- «b J: •} «^i^:^tli/^• - > <o)ii* u l fc7&*o xth 

iot#^t;ii, ^m<r>mm^<?'->tLxiin+^ 
mm^R:^^ mrri&L 1 X *) ii±^ < . (lh-l2) 

X^ii^i^^^^m-^imLX^^i>o ^0*-g-CC(±. 

L 1 t^tbhtifcim.mmmmRtom»KmMir:&^ 

h 7 c «r***0U**c(CjIiD^1&-r-&Ci:UJ; 
JBSiR*^'Jt#m (L1+L2) iz^L^'^m-^imLxa 

^.o aSli, <Sffl.1SiliSSIR**:K#11 (L1+L2) i 
»5(±:fe^<> (L 1 +L 2 +L 3) J; l)(±/h$v>*|-^$r 

IC. (LH-L2 + L3) i:*«!)C>ixf^{gffllf® 

!EglROM53-Uffi^i-;5>'^-X h 7 c 4'5fe*Olz,ar. 
*^UJISD^:*ij-f 5' - > ( 5fe 5' - 
>) **ffl^»<bfL*o *i«>c>ity::fgSHSMffiR6R**!EU*: 
§'<4I9. (L1+L2 + L3) iZ^L^^m-klz 



(6) 2 0 0 1 - 1 4 4 1 1 4 

70 

S.ISilFg^RTJ^Mt:*!' <«lfft (L1+L2+L4) 

mmmR^^^mwii. (li+l2 + l4) imx.i>m^i 

^LT</^-2)o ***0(cJ*#ffi (L1 + 

L2 + L4) t*i6t>n;^cf5ffl,lSriiJi«ILOJ|^i;ffiS 
i-^'^-x h 7 c ^ii*n^^^*''<i'-> (>f*.^.#x 

^flj o T i5 it * j^s/ 5' - > ^anaaico V > T 
HI 2 ^ #a.B L TiJiig i- * o t r ^ •/"'J- -f xiett.g> 5 

2 {Cia«^itTv»*f- -7 7'-9-'1'XLX, LYialU'*'^- 

6 t ^ y 7*3 <DrBl<O^.P^ vt-Si;^ Lv^o Ei 1 5 #BB) 
la^flX* (ST 1 ) o -J-LTLX. LY, t <0«T?** 

4^-;^ h^*ftVSr*it>* (ST2) o (V=k-L 
20 X • LY • t) *«!>ic>it/c'^-x b^^SVI-^ 

oV-C, fgffliSMSEStR^^aj-t* (ST 3) c CCT' 
(4. R = V (mm 3) /RtiUitS (mm 3/5 e c) X 
(mm/s e c) {CJ:or*a6&o "ti 
i5*>, -{gS-^USEBIRJi. ^^»V tm^l^K^ 19 Old: 
tUSt. ^*yX;n 8coSI*aSi i^^ai^it-Zx. 

tc, *«:)f?itf^^5ffi^sll^BalR(;^o•v^r^fll''^•^'-> 

n^^mmft-ivi (ST 4) o •f-L-ClS^^tL/ciSili 

-r* (ST 5) o 'k^^xmm^'<9->imm''-<9-yn^ 

30 tUgr>5 9tCJ; l9jfmL. »ai?it/cjiJS/N':5'->l4]iiS 
9 - >-|E1tg|5 5 5 UIBtg $ it* ( S T 6 ) o - <7)f*, 

X$fi*-^'IEfJ)a54 4 , Ytt*-^'iif!ig|54 3. ZIS^^ 
-^'IEi!lgB4 2 S:SlJ^LT^*yX;w l 8 i^m^'^. 
l±m>'N*7l'-/lliS!igC4 1 , T'-f X^>'-ifiitilSB4 0 «r4IJ«l 
LXW^^yXii'l Zi)^h<r>^-:^ b 7<DRtai«:Wlfll-f * 
C i: ic J: 19 / X;u l 8 (c J: i:>it*o 
;>ctc, ±fB (ST 4) trTtTi:>it*ffili/N-5'->^S^!!k 
SUOW^TII 13, H 1 4 S:#HB LTia?g-t-&o H 1 3 

4yX;u#Kj?ESi (^^£>^mii!E^) LI. L2, L 
3, L4Sr^aii-* (STl 1) „ ^itic><^il*£-5« 
HffiSILl. L2, L3, L 4 <±:^|fffi*-^^i-*jti<> 
<7>T'-5' t LTfflv>t>it*o (ST3) T-J^iexbit 
;t<59M?gSiR^«#^iL 1 tit^-Ti, (STl 

2) o z zx-immmmmR^mrr-mh i -t 19 ^>/h$v^ 

*^»C(4, filll>'<5'->t LT«^'*.i^0U.i^^^^C^:<|^-r 
*<;).^O4'*.i;>'^•^'->^^l5:^-r* (STl 3) o is® 
tSmmmR^'L 1 i i:^|:ttitlf, i^lciSSfflliffi^ 
50 R*a 1 t^Lv^*>S*-*J#lJif$it (ST 1 4) , 
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v^t#^(i(±*t^l+^>^^'^'-> (13 5) -h^W^^nh (S 
Tl 5) o ^LT^t < 4^v^tf ^iKi. jSBiSfllSg^R 
i)^l.\t (L l+L 2) (r>m(D\^X^hhi}-^i)^i)m^^ 
a (STl 6) . Ye sX-hiUf^^.^M^n^-^^^^ 
(STl 7) o ^IficOraOfit-C-Jtv^:® 

:6^35>^flffif^n (STl 8) . Ye sXMxit )\^^^ 
^<9-> mi) i)^tmm^^9->bLxm'&^i'^ho ^ 
L< irv^^Jf^tCii. fSffl«riiiEfi6R7&^ (L1+L2) t 
(L1+L2+L3) (r>T^<r>\^Xh^i)-^i)-i)mm^ii 10 
(ST 2 0) > Yes-e*:iiti\ ^*r;^+^^^• 
^-> (138) i)^^m^^9->tLXWi^^ix^ (ST 
2 1) o (ST 2 0) U-CNoT**nii\ SUfRSJiili 
FgSiRTl^ML 1 +L 2 +L 3) t (L1+L2 + L4) 
t<Dm(DmX^^i)-^i)-i)mM^i^ (ST2 2) . Ye 

S^^ii (ST 2 3) . \^oXhix{f. ^^^M^y- 
7.9 -/^^ -y-h^^m^"^^ tLXW^^ix^ (ST 
2 4) o COJ:olitT**!>«bny::lSfflffill51SiRtc^ 

o'v^T^l^I^>'^'^^-><^K^s:^ToT. mi 20 (st 20 
<DmM^^m,n^m^mt\^x^L. i^ibhixtzim.^ 

ti^zx^. m^Ormm^i^irifrLxi&mtsmmmtL 
x^mL^-ty^^jt^xm-r ^ t^^x^ . w-i^^^yT^usi: 
fzMw ^'^K 11^ ^° ^ - > <om^ ^ izL:d-iy ffis X <n 

ozt^'x^^o L/c^^oT. 7i-:>r^ >^'^-::^Y<D 30 

ttS*t^^^'^-> (4>*.^,1^:^^-x^-/N-5'->) i 
r-OlE:5ttS:^i6Bg«#ttTi3< etui *). /N-7>t- 



itf r?a 2 0 0 1 - 1 4 4 1 1 4 

12 

nm^ y yiijs UTig^ju^fm ct < m^ir^z t ^^x 

[113] :4^|§0^O-:^te<^^^.^.<7)^^,i^'>-r-V >i7*^a 

[13 5] :^^m<r>-mti^mm<Dmm^^9-><oumm 

[13 6] :$:fg?go-|IM<7)ff^,^.O}Slj/N-5'->c0SJ.?^EI 

[131 0] ^^m<o-mm<ojfm(r>i&m^<9->(Dm^ 
m 

[nil] *lfe?^c7)-^^£<7)fMo^sli^^•i'-><7)i5^.0^ 
n 

[HI 2] h^*<:OiiK 

/N' ^ - >#tfcliJ[L31<7) -7 n - n 
[131 3] :^^m<r>—mt&<7yMB<^^-^ Vmifi<OtSM 

[13 1 4] :^^m<r>—m:^<oifm(r>^-:^ hm^(oism 

9 - >W^^m(r> 7 n - n 

[13 1 5 1 2^i§e3<7)-^js<7)?K,@.co^ y vc^mim 
[w-^-oiftwi 

3 ^ylT 

6 a ^*^^;T 

7 h 

1 0 ^mf'-y^)^ 

1 6 T-v 

1 8 X;!/ 

5 2 ^ y •/•'f'f XIBtiSE 

5 3 t&m^mmu 

5 4 ffiii^^'i5^->ifitiai 

5 6 ^*»»a5sr) 

5 7 imt&mmmnih^ 

6 0 fSM jEiL^asr) 
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(8) 



2 0 0 1 - 1 4 4 1 1 4 



[i^l] 



[1112] 




46 



47 



48 



49 



S^tf — 




3 "f-v:^ 

6 tj_K:3U— A 
7 



10 

1 6 5=-f x^v-y- 

18 



[US] 
R B LI 



LX-2AX 




LI =4j(LX-2AX)'+ (LY-2AY)* 



48 



50 



56 



57 



58 



59 



[US] 



49 



51 



1 



??r^?7xL'52 



.53 



.55 



P60 



BttiS 



44 



43 



.46 



42 



T7 



40 
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(10) 



#^2 001-144114 



[119] 

R= (LI +L2+L3) 

, CXI 

, CX2 , 
u BX . , 




L3 = a^j(CX2-BX)''+ (CY2-BY)" 
L4 = 8j<CX1-BX)*+ (CY1-BY)* 



[nil] 
R> (LI +L2 + L4) 




[(HI 0] 



R= (L 1 +L2 + L 4) 




[HI 2] 

I ST1 
i ST2 



\ ST3 

<ES«Ii]M«R«)|[tiiir'& 



i ST4 



i ST5 

I ST6 



(11) 



2001-144114 



N o 



No 



[HIS] 



STll 



I 



ST12 

<gg«IBrEKR<L1 ^ 



ST14 



R=L 1 



> 



Yea 



ST15 



ST16 



L 1< 



R< (LI +L2) ^ 



Yes 



ST17 



[HI 4] 



? ST1 8 

**** < ^ R= {LI +L2) ^ > 

i^^' ST1 9 



L 



ST20 



v^*- ST13 


^'-S-^C^ L 1+L2X R < (L 1+L 2+L32>> 






ST21 



ST22 



^^^-< ^LH^L2■^^L^)gR^(LH^L2^•L^ 



Yes 



ST23 



ST24 



® 



® 
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[*^TBl ¥^1 5^1 1 7 a (2 0 0 3. 1. 1 7) 



2001-144114 (P2001-144114A) 
[5:MB] 3^5^ 2 5 B (2 0 0 1. 5. 2 5) 

l^m-^m i^B3#l^=ii:^ 13-1442 

[mmm^] ^mw- 1 1-324024 
[@i^iifi^^a^7ig] 

HOIL 21/52 
[F I] 
HOIL 21/52 6 



[JtmBi ¥fi£l 4^1 OH 7 B (2 0 0 2. 1 0. 
7) 

[¥^1tjE 1 J 

- > rt U«*!>/cJSI^ffii:«rSeiSS»li!Eaifc trite! 

[i«*«4] irlBi$#ffii±. ^fflii/f5'->*fiJH1--?> 
1--5>ff*:«3ie«0.-K>T''f ^i'-^-;^ h<7)^*^*o 



■t-i>iS*3life«o--K>7=-*-f ^i^'-^-x h(7ym^^W.o 

[W*Jli 01 frieffiii'f J'->'K^xg(zi3v^T, is 
|ic<^ffiH/< - > r t \z%t>tzm^^ t «tflBi£SiSli?g 
^ ^ Jt R L r«li^ ^* - > «rS5ei- ^ - 1 ^ If it 1 1" * 
ig^J^SIEeo^'vf-'-f >x^-;^ h<o^m:^ao 

[»5^jp.i 11 H(rfs«#«<±, ^ism^'^9->imm-r 
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[0 0 0 1] 

l^m(Dmir:t>iMi^m ^^mi±. mSLi'^^ yy^^y 

[0 0 0 2] 
10 0 0 3] 

[0 0 0 4] -E-CT-;$:||?3<i. Sf^14tlffin^»4^* 

h m^^'^^thm-^ C t 4r g 69 1 -t 
[0 0 0 51 

Jb^^ y X;p^^U^-ti:^ ^ ^ tc J: i9 RFr^~^*l:0;^'> 
h ^m-t ^ / X 7!>^mi ifi^^^*53^0 > ^ > ^• 



[0 0 0 6] iB7)<3l2lS|KO:K>T'<>ir^-;^ h(0^ 
[0 0 0 7] IB^JlSietto^^'^T-w >^^-::^ h<7>m 

[0 0 0 8] IS*3I4|S«cO;^'>T'V >^^^-X hcOT^ 
[0 0 0 9 ] ig*3l5iSfc^^'>-rW 

[0 0 1 0] m^^e%zm(o^:>r^ >^*/^-x fo?^ 

[0 0 1 1 ] m^^7 Um.<0^^ > r-' ^ yyy^-X h <7>^ 
iS*]»lfS«co^K>'r'^ ho^* 
^M'e*>or. mtm.-^i^^ yy^<n^'At^yf^m 
©L/C i: § y ^ISor^OFSr^^-a J: *9 * 

[0 0 12] iS*3S8iejS60'i^'>T'^ Y<r)^ 

ib^'>7"< Y ^P±ffiL4;^)^e^*/X;i.^# 

USSftpTt^^^* / X;K7)ft:^^lSffi^^iSfl.ffiliKSS 

[0 0 13] iS*a9lS«<7>d^'>f-V >^'-^-x V<DyM 

a 19 ODtffiS X;K;)^tii$jS J: »5«aj-r^ J: n 

[0 0 14] iS*«l Offi®<7).-K>T-V >iJ^*^-;^ ho 
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[0 0 1 5J W*3ll lfe*J<7);K>T-V >:r-^-X h<r> 

mi- ^fzi6 (iiti^^ ^: y X ;P O llliSE^ X^^ho 
[0 0 161 ^*Jll 2I£©0:K>T''f >:5^^-X 

[0 0 17] ^31^311 3tm(r>:t'>-r^ 

10 0 18] tt^Jll 4fEft^7)'~K>-r-'^ h(0 

^ o 

[0 0 19] :$:|&B^tcJ:nii\ ^:>r-*^ >if^-X h ^ 

ffiiiFg^^ LxMib. z<r)imism^m:^m'o\^xmm 

[0 0 2 01 

5. me. 117. ms. 139. mo. m itiraiSiii 

->^aiJ!t31co-7n-|g]. mis. mi 4(i|Bl^-x h 

[0 0 2 1 ] trai ^#B?Lr^*^;K>T-v >^'^a 
(TymMium-r^o mi uisv^T^yrtt^&sei tcii-!? 

^>'^v- h 2:^^111^ LJ&v^ffiifx--r;KC J: or 

^ y ys^^Bfi^^nrv^^e ^ ^y 7'efc*.&gr> 1 oti^uii 

lKiIB& 5 ^WfS ^ ^XT io . JKiiSS 5 i±m^X$> ^')- 

[0 0 2 2] ffiiiJ&SOti^tili^-:^ h^*SfB9^^E 
K^nrv^^o h^*SB9(i^iiT*-'X;n otc 
LM07'7^y h 1 5^^rLT^*>'X;n 8t^*L 



2 l±tcB^@e^^:lt/::--<-;^ V^^^^Xh^'r^ x 
^>'^1 6 ^ pJ5ll14(7)l=gPttT"i>^^^~ri 7UJ:o 

Tii$s^itTioO. MUJ^r-^^-'7'2 0 ^^rL-cPtab 

SIJi«/<;W>^l 9i:»gE$nTv^>5,o 
[0 0 2 3 J 0 2 tl^-t J: -9 (IT-V 1 6(i. 

Krn y ^ 2 ScOiSti^^^n;^:^'; 2 

tfx h > 3 2 m:ori!tai$-ii:^ t orab^o ^-X h 
70>''; >v 2 6:^-^<7)P5X. If X h > 3 2 U J: ^Ptm 
(i, afIIEtiliStS2 8(ci:oriEtt^na^l 
2 7. aafEiS1t1S2 9(iJ:oTfE«&^n^»2<7)/<;i^ 
•X3 OC<i:oTSlJt»Sn^o 

[0 0 2 4] >'v2 6rt(i/<;i-r3 4 *i^LTJ:-r 
flg3 3;^><btt^&^:^^^-xT{Ii:oTS^E^^^TibM9, r-' 
< X^>-*f 1 6 SrlEi&i-^C ^ U J: 19 . ^-7^ V lif'f- 
7 ^rtft^LT^^y X;H 8 -^JEjl§$:fl'5>o L 
r^^/X;i. 1 SOT^Sr>UI3:lt^:it/::^*ni: ^Jittai 
^ilT'; - K*7l^-A 6 O^^t^V T 6 a (C^^^it 
<l>o ^>ftjyX;n %ii-h<r>^-7. Miaj Officii. RtttS 

[0 0 2 5] #liT--r;i- 1 0(J:. Ytt-r-y;H 1± 

■X^y y h 1 3 ^^LTZtt-f-X;U 1 4 
^^LT««$nTv>-2)o Ytt-r-X;H 1. Xft-r- 

X;n2. Ztt7"-X;n4(i. -f-n-env^i^-^ 1 

la. Xtt'^-5^12a. Z*-^-^' 1 4 a 5:«x.TV> 
Xtt^-i5^ 12 a. Y|S^-i5^ 1 1 aiaJ:f/Ztt^ 
-914a ir^mi-^ZtiZX *9 . ^^yX;u l 8 

- yy A 6 ±X7K^:fjj^i3 xzf±T1j\^i,z^W}ir 
LfwT&^oT. ^»r--'"7*;^ 1 0 {i^^y X;n 8 

[0 0 2 61 K-yU-A 6 JiBO^y X3<7)}f^e 
ati. 7^m^^ix^m^J^')r 6 a t^j:^X 

v^-5>o ^*yX;H 8 ?:^1S-x.i; T 6 aF*9(Zi32:S^-tir. 

x;i/ 1 8 7&-<b^-x h 7 ^Ptai^-^^^^^^^^b^^ijjy 

X;u 1 8 =rf:lii^iir-i>^htli: 0. m^J^')r6 al*lic 
i i ^OJSII / ^ - > -e ^ •yX-'K > -rV > iJ^ffl O - X 
b 7:d^»lI^*$^x;5>o 

[0 0 2 7] ^0^-Xh^*f^. U-K-7l/-A6{i 

±(i. ^'>T-V VX^ y K4 X;i'4 a (cJioTf- y 
X^I&SBl ;6-q>t:y iJ^T -y X$n/j^y X3;!>*:^*>r'>r 

[0 0 2 81 ^Xt::ll2 i^^BSLTX-f ^}^'>T-V >X^S 

*II1»SP4 0(±. vfx h > 3 2 *i£S!ii-;i>^-^ 3 1 . 
^1 <7)/<;WX2 7:fc J:l/»2<7)/N';i'X3 0 i^tt^'iv^ 
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fflS!)^-ti:^aai»1fHt2 8, 2 9 I'll?** LT . 

[0 0 2 9] ztt-=e-^iEii!isc4 2. vm^e-^mmu 

4 3. Xtt^- 5'fESftgC4 4 (i. f^iix--7';H 0C7)Z 
$6-=e-^ 14 a. YS6^-^ 11a. Xtt-=e-:$' 1 2 a 

i^ix^^nrnm-t^o -•K^-r'^f y KiBSisr>4 5 

r'-^X^i:nOo 4 9(iT'i' ;^-/W>f ^ET** 

[0 0 3 01 ;XIC|II3 ^#BStT. -f 
3 tci3 v^Tl$= 4 6 •rHi^x/::^gpii|12 tC:^"rfatigE4 

6icffiti$n^T'-^cort^*^-r<>oT'*^o Hsu 
7f:'t^wm<^n^. xt)^m^^5o. m7r>^mu5i. 

->is:^gr>5 8. i^K>'^•^->•»msr>5 9. tsm^mu 

^ o 

10 0 3 1 ] ^nsif.a5 4 e^tsjs-t^^sctcov^TiJi 

cO^yV'-^f^X. 7'3 <7)i!j1-^:^;^<7)t-'- 5^ 

S:ietii-'5>o lIliJ^i4^f£1f.Sr) 5 3(i^*yX;n S(Dy 

> StHSB 5 9 U J: o T»m ^ ^ - > SrifiH-r 

[0 0 3 2] M**SaiSr>5 6(i. ^ y V"-^^X^-^- 

^f*OT'-:$'. i-^^*>>/X;i.|lt!;igJS^ld:aJS£Sti« 

^ JT*<7>PpTU^*>'X;b;&f^i!)Plffi;fc«:^liEl«Sr^-rfc 
10 0 3 31 1Sm^^^->m^U5 8(i. *a6tb:lx/ci5 

^o%^T^:f& y X;i.^^|&^-ii:;S>igjS/N-^ - > ^^ttJ-r 
airLSOT'-^U^o'w^rXtt^-5^||£iftgB4 4. Ytt 



;^7'fEiigC4 K -rV x^>'-tffl£SftSr>4 0 

■^y X)U 1 8 l-fllJ^-iir^flT y X;i- 1 8:^^b^-7^ h 7 

[0 0 3 4 1 xtf^mus oi±. mif ' xtim4 s^^h 
-^i:^mLx^m<om\^mmi:^m^4 oizmw^^-^ 

[0 0 3 5] ^Xi^l2]4 ?:#flBLT^i^iSli^<^->llo 
v^TSi^-r^o 1114 (a) (i^^JcUre aI^(I^-X 

-Xi. B14 (b) U^-rJ:-9^fflgiJ^7)ffili^m^^a<^ 

^•t^#^^^«lll5:^^n/c *P 0 - P 1 6 (i:. ISH^ 
X;i. 1 8 i^if^iiiSt--^) / X;l.iiia,a;5r^L-C 

[0 0 3 6] JS[iiil^Uoi,^T|5i??i-^o 114 (b) <D 

(-f) (i. 2:2f:<;ov^;ftTSt^^^-:i^'JT6 aO*t^:^fp]H 
5c^^-^i^/c^^ft+*/^•5^->. (n) {t2^(om^^^i 
•^*jcijr 6 aI*ir-±T^^:^r&3U5:^;g-ii-7t+*>'N-^ 

(/N) (-) (i:^^'M/<^->r-^)i9. ±t:£* 

*f^cO+^f/N'^">cO#^^SfcO$?.Sa5U#iD^n^4 
(i. «/h:^^-M (/N) hWii^iJ^m (-) OPair-^** 

[0 0 3 7] ^co^?^^^^^i/^"^->u^v^T. #jsb11^ 
*^1»fi£-t^^*^tOThii-^^^-x^; r 6 ai*iT<7)iig 

ii. -^-yr-^f ^XLX, L Y^^*^.<7)$|-5g.6;:0-ib^* 
JlUr 6 aOHB^i-COffi^AX, AYi)^^-^hil^ 

[0 0 3 8] m\) 114 (a) 

(7)+^/N-^->:^i^^i-^BX, BY(i> LX, LY. 
AX. AY7!l^4■x.'b:l^'l>^i:UJ: I). i^i6«i?><b:it;t^ 
iiff 1 «rfflv^r**5>^:lx^o ^-bt^. 1 ) U^^tJ: 

PflOSE^CXl, CX2. CYl, CY2tl^«U. L 
X, LY. AX. AYi)^^-k,hiih:it\ZX.y). 
2, a 3 im^^Xi^ibhiX^bo 

[0 0 3 9] Lfzf)^^X. Z,i\h(r>mM'^AZiti\ih J X 
^^iiji.^.P 0 1 60fiz:Mffi^t> LX. LY. A 
X, AY'h^^-X.hiXh^ltl^Zl^^ \, a 2. a 

[0 0 4 0] 
[&ll 
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BX = cr 1 • (LX-2 • AX) 
BY = £r1 • (LY~2-AY) 
CX1=a2- (LX — 2-AX) 
CX2 = of3- (LX-2-AX) 
CY1=a2' (LY — 2-AY) 
CY2 = a3' (LY-2'AY) 



[0 0 4 1 ] :izx-mm<7)\mmmsim (^mm^<nm. 
iim^om^Mim^^t LX(r>{±mm,tx-^.-t^ z t 

[0 0 4 21 ZZX'm.^A~M^y ^>^-^'h^-:^}-ifi. 

W)-ti>mmt mm<r)tfn- izx^xniibhiv^^mmmt 

[0 0 4 3] ^y-r-*^^ X-!i-h^ibhiiiWi^<r>m^M^ 
Li = 4 -yJCLX-a 



;^ h Srntai LT L i o i -ci-^jfijy X;p*t^S6Drtg 
[0 0 4 4] 'iii-^isiisgfit (J-:i.T^ mAiiS-xym 

aiL<!0#^fl[Sr^-fo ) W*#:tRI4:|ii^i-^o 114 

(b) CD (-f) - (^) tC^-r^ffillS^Utl. 
^ffiHifg^lL 1 , L 2 , L 3 , L 4 m^l^L-LXH ») , w 
it-bO^^'E-^iSliFEfitL 1 , L2, L3, L 4 (i, 

(^2) U^-r#tt-»^UJ:o-C, ffitOLX. LY, 
AX, AY, CXI, CX2, CYl, CY2^fflv>r 
*i6fcfccor-*)^o 4-i3, Z(D (?S2) li|WI-^*^± 

[0 0 4 5] 
[1BC2] 



AXr+ (L Y — 2 ■ AY)' 



L2=2 • (BX + BY) 



La 



= 8 ■>J{CX2-BX)^+ ( 



C Y 2— B Y) 



L4=8 -jJCCX 1 -BX)*+ (C Y 1 —B Y)' 



[0 0 4 6] Cin^O^^^-SffiliffiSIL 1 , L2, L 



01 l^;^-r^Bl^^^•^-i'WJ:^tc^^i'(bLTv^<o c 
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10 0 4 7] -U. h i:ismik^'t^m^ 

(C L T > ^tmW / < ^ - > O'E^^ffi® SgSS^^^^H M ^ 

MFISILl, L-2, L3, L 4 (i. tt#{S^IS:^i"'?> 
i6(7)^^-r-^-r'*t9. 15^£^^fflliliE^L 1, L2, 
L 3, L 4<7)*ailiy::(icn<b<7>v^-rn;5^S:SDX'&:*p 

[ 0 0 4 9] Z<DX'li.zLr^m^i^^'£^W1mm 

[0 0 5 0] i-rii5(i. ffm^^^^i^hfifzimts 

lJiEfi|R7&^ «#1iL 1 X^itisi^i. (L 1 + L2) 

-X h 7 c i^^.^.O{Z:^M^zigmm^-t^ZtlzX 
[0 0 5 1 ] [l]7ii. ^i^hirfziKmmm^mR^m^ 

(L1+L2) U^Lv^^'^'gr^LTi^ 

mt&mmmR^mrfiA (L1+L2) J:»9(i:^^<. 
(L1+L2+L3) J: »9 ii/h^v^t^'&^r^LTv^^o 
^<7>t&^liii. l3 7ti:^1-«lB>'^'^->t-. (L 
1+L2 + L3) t^i6htifcUWMm^mR<om»iz 
itU^i-^h^-:^]^ 7 c^. ^^AOi<zj^M^z^WM1^-t 

ho 

10 0 5 2] *a6<bix/>:<g».ffiHffi^R7^^'S(:*:# < ^ 
(L 1 + L 2 H-L 3) ii^ L H 



ffiSIR:6^1EU:^§ <«#M (L1+L2 + L4) ti^L 

[0 0 5 3] tfzmi 1 (i(5«JSliffi^R^^'^^l^ffi (L 
1+L2 + L4) ^^xoti^SrTpLTv^^o 
^^.^.OCigl^H (L 1+L2 + L4) 
n/;:fR»ffin?il«L<7)||^U+a.ai-^^-X h 7 c 4:di 

[0 0 5 4] z,<r>^-7sYmM^m,it±M<r>Xn\,zmrSL 

^^mJOrSll-^v^Tl! 1 2 a'#?s L-cmH^i" 
ho tir^ y 7'"^ ^ XIEHai 5 2 t::fBti ^ :ixT ;2> y 
7'-»f^XLX, L Yi3J:l>'-^-x MP;? t (-^'yrs?- 

•tj£t^*tv^o HI 5#P8) ^|fL<J^fl3^^ (STl) o 
LTLX, LY, t<onX'i^i^hixhWn. -T^^^^.-^ 

(ST2) o (V = k • LX • L Y • t ) 
'k\Z^ i^ibhixfz^-7sYm.tim.V\zm^\^^X. iSSffi 

mwm.R'^n^^irh (Sts) o ccr-ti. R = V (m 

m 3 ) /RtaiaL* (mm3/sec) xy X;l.f^t65iJt 
(mm/s e c) {Zl^Xt^ib^o -f^^ioh^ iSSfl^fft 

[0 0 5 5] ^^ti. **!>ibn/jfSS.i8fiSSgSSRi::^o'v^ 
Tffl®/N-^->lS:^fiL3l7!iqT^:?^^'b (ST4) o -^LT 

^ft@8&*lt»i-^ (ST5) o '>:v>T•iiJS^^•^'->S: 
3fJS^^'5'->ffaaS5 9m: »)»aiL.^m?ti;^j5tS 
/N"^->(iiiS/N-^->|fi1tgr>5 5Uifi1t^^x;2> (ST 
6) o 

[0 0 5 6] :z(r>tk. ^c05l)S^N-5'->ti^o%^TlSij 

MiSffie 0{Zj:oT. Xtt^-^fES!ja$4 4 . YW^- 
^fEiija54 3. Z«^-:5'flil!jai4 2 tSfJi»LT^*y 
X;H 8S:^I6?"ii-^ Dtm>'<^i^rfB»SSi4 1. T'>f X^ 
>*9-|ESJ!6C4 0 LXm^y X)V 1 S^^^'bO^-X 

h 7 0td:ai^$iJjS)t'^- X;u 1 8lcJ:^ 

[0 0 5 7] '^k\z^ ±IB (ST4) (CT^Tt>n;&^SlI/^• 

^->l5^MSHoi/^rEl 1 3. Oi Aim^XXU^ 

LI, L2, L3, L4«r»m-t'5> (STl 1) o -ix 
h(Omm£^mt^mW.^'L 1 , L 2 , L 3 , L 4 ti^l^tt 

[0 0 5 8] ^xt^ (ST3) x^^hfifz\m.^mmk 
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RirmwmLi tjtm-ri (sti 2) „ zzx-mmts 

-> 1-1*^1- •& (ST 1 3) o 

[0 0 5 9] mmmmmmR^^L 1 j: f) itinf. 
(STi 4) , ^Lv^^i^lcl±i^^^-^/^•^'-> (a 

5) ;i>'15^$n* (ST 1 5) o 
[0 0 6 0] -^LT^L< 4'V^a-g-{CI±, (gS.ttSfiSI 

Ri^Ll t (L 1 + L 2) (Om<r>m.r'^:h^^'SA^AmWi 
$n (ST 1 6) , Ye sT-^>;i^^±•4'*.^.fd■i^:ft+*'^' 

(STI 7) o *JtBora<oii-eirv^ 
immmmnkR*^ (lh-l2) i:^tv»*> 

5*^75^^JBf$^t (STI 8) . Ye sX'$)fH£Vy)\^+ 
mi) -'y tX^XWc.'&^ixh^ 

[0 0 6 1] ^L< t'l'^fi-^Uti. IgSltHFEfitRA* 
(L1+L2) t (L1+L2+L3) or^<0'(fC-*)S 
/J^S^Tj^^^^Wir^n (ST 2 0) . Ye sr'*ii(i\ 4^5^ 
^M^fiV-V-^'^^ -> (HIS) Ti'ffili/^J'-vi: LT 
(ST2 1 ) o (ST2 0) tCTNoT'*)^ 
Mt-fSfl-^SilFEStRA^ (L1+L2+L3) t (L 
1 + L 2 + L 4) t(r>f^<r)m.Xihht-'^i)-1)mm^'>X 
(ST 2 2) , Ye ^XihivVS-T. J - 7. 9 - i^i^ 
^tiffl/^•^'->'^: LT^^^it (ST2 3) . No-e*ix 

If ^ 't'i^*^;^ / - /N-5'-> *f^tll/N- - > t L 

X%k.1s.^irh (ST2 4) o iOJ: T tzLT*i6«bn;'c 
r, m\2<n (ST4) (n^mf^^-'yW&^m^Wl 
[0 0 6 2] ±.%tmm \^fzl^ tc, -y -/O*- 

[0 0 6 3] :$:^Jfe<Off^Br-(±. {g«ffiilSgSI^ 

<7)^^><7)^^Sl^>'^*^'->lS:^o^^•7P<-^' t L-cfflv^^inj 

X (tn|;i(X^-y7-l.t^^ft) r-^L-C#c>it-5.*t:5^7cS5: 

iX-OE.1ii-ti'fi^mmifiiXis<Ztl,zX 
H). /^•^J>«-^'^**i6^>^^'^)^:RB#^c^tl}>'^•^'->i3:^ 



[0 0 6 4] 

y y uiD u -caiio izmit^ <t < f£5E-t -act a^t- 

§^[11 

[as] :^mm<o-m:m<r>fm<omm^<i^-><r>m.mm 
me] ^^m(r>-mm<r>rM(otsm^^i'-><7)m.mm 
im7] ^mn(o-mmmm<r>ism'>^i'->(7)m.mm 

m9] :^§tm<o-^m<oMmomm''(i'-y<^m.mm 
[HI 01 :$i^mn-mm<ofm<r>mm^^^-><r>^m. 
m 

[HI 1] :^^m<o—^m(Dmm<^tBm''^f-><r>m.m 
m 

[mi 2] :^^m<r>-mm<r>Mm<r>^- ^ i-m^<r>mm 

[HI 31 ^^m<^-'^t&<ofm<^^- ^ y^^<r>mw 
>' •? J' - > is^^a<o 7 n - H 
[Hi 4] ^^m<r>~m.M<r)Jfm<r>^- ^ hW^fOlS® 

[H 1 5 1 :^^mff)-mmowm<o^ ^ -fffimmm 
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